Human observers were required to discriminate the direction of motion of vertically moving, 1 c/deg luminance and colour gratings. The gratings had different contrasts and moved at temporal frequencies between 0.5 and 32 Hz. Sensitivity [the reciprocal of the contrast at which performance reached 75% correct in a temporal two-alternative forced-choice (2 AFC) discrimination task] was a band-pass function of temporal frequency for luminance gratings, and a low-pass function of temporal frequency for colour gratings. Further, when colour contrast was expressed in terms of the modulation in cone excitation produced by the stimulus, sensitivity to colour gratings was greater than sensitivity to luminance gratings at frequencies below 2 Hz. On the other hand, at temporal frequencies above 4 Hz, sensitivity to colour gratings was comparable with sensitivity to luminance gratings of double the temporal frequency. Research, 30, 1751 -17611 who used a smaller stimulus seen in a parafoveal region and found that motion discrimination thresholds were higher than detection threshold for colour gratings. We repeated our threshold measurements using parafoveal viewing conditions similar to those used by Lindsey and Teller (1990). We found that, although for luminance gratings detection thresholds were very close to direction-discrimination thresholds, for colour gratings, they were lower. The result is in qualitative agreement with Lindsey and Teller (1990). Our results suggest that low-level, or "first-order" motion mechanisms are not as sensitive to chromatic gratings as are colour-detection mechanisms.
INTRODUCTION

Contribution of chromatic mechanisms to motion sensitivity
There is a long-standing controversy about our sensitivity to the motion of patterns which consist of spatial variations in chromaticity without variations in luminance. Much of the debate has been based on subjective observations about the appearance of motion in such patterns (Cavanagh & Anstis, 1991; Cavanagh, Tyler & Favreau, 1984; Krauskopf & Farell, 1990; Ramachandran & Gregory, 1978) , and about perceptual aftereffects (Derrington & Badcock, 1985a; Mullen & Baker, 1985) . However the issues have also been addressed using psychophysical discrimination measurements (Lindsey 8z Teller, 1990; Troscianko & Fahle, 1988) . Ramachandran and Gregory (1978) studied the impression of movement that occurs when part of a random chequerboard pattern is made to jump backwards and forwards about 4 times per second. They found that, in a pattern made of red and green squares, the impression of motion disappeared when the pattern was made equiluminant (i.e. when the red and green squares were adjusted to be of equal luminance); even though the coloured squares were clearly visible, they did not give rise to an impression of motion unless there was a luminance difference between the red and green squares. Furthermore, the adjustment of luminance values necessary to abolish the impression of motion was less critical when the squares in the random chequerboard were different colours that when they were all the same colour, suggesting that colour makes the perception of motion more difficult. Ramachandran and Gregory (1978) concluded that "colour and motion are handled separately by the human visual system and that colour provides only a weak "cue" at best to motion perception". More recently it has been shown that moving colour patterns elicit percepts very similar to those elicited by moving luminance patterns, although the impression of motion they elicit may not be so robust: the apparent speed of moving colour gratings is lower than that of 799
